Evans: Heredity andcl Disease
(3) That the course and duration of the disease appear to be the same whether there is or is not a family history of tuberculosis. Home infection seems to lead to an increase in the number of febrile cases.
(4) That the results of hospital treatment are worse among those patients both of whose parents were tuberculous.
(5) That the age of onset of tuberculosis is independent of the general environment, but is lowered by all factors, such as occupation and overcrowding, which tend to encourage infection.
(6) That patients suffering from tuberculosis present an excess of brunette traits, but that the disease appears earlier among the blondes.
Mr. J. HOWELL EVANS: It is not without temerity that I enter this field of discussion on the effects of morbid influences upon antenatal life, more particularly during the ovular or sperminal stage. In the ovunm, or in the ovum and sperm, there lies the subtle and complex machinery of the tendency to reproduce its like; its like, but with variations, which variations constitute individuality. This process we term heredity, or rather, in reference to our discussion, normal heredity, and we wonder how much it may be affected by health or disease while the ovum and sperm are lying in the bodies of the parents of the as yet "unconceived infant." Definite data are as yet scant. Little is really known, but theories are numerous and the literature of heredity is vast.
We have already had before us many tables of statistics and descents the mathematical value of which has been called in question, but we have been told little concerning the deep mysteries of this deeply mysterious subject. Our discussion lies with the existence or nonexistence of internal causes of disease, namely: (a) Hereditary transmission of disease, or (b) hereditary transmission of the basis for such disease which constitute morbid heredity. Inasmuch, therefore, as normal heredity must needs have been in existence prior to morbid heredity, it is obvious that we have under discussion the hereditary transmission of acquired characters derived from external causes. These external causes of antenatal pathology are, in all probability, the same as the more familiar external causes of postnatal pathology, but acting under different conditions.
The assumption of a family, sex, or race peculiarity, far from affording a final explanation, leads us to the question, How has the special peculiarity originated ? The law of survival of the fittest, so strongly supported by biologists and not existing in the saine unmodified form in man, upholds the inheritance of adaptation, and in relation to morbid Boyal Society of Medicine heredity, I would say, upholds the inheritance of acquired pathological conditions which are primarily dependent upon external causes. It seems paradoxical that an acquired pathological condition should lead to a predisposition to disease by selection in the survival of the fittest. No! The normal heredity of health is, surely, in constant conflict with this morbid hereditv; transmitted diseases and anomalies are rather evidence of the breaking of the laws of heredity than of its persistence. I fear we too frequently forget the hereditary tendency to health when contemplating the stigmata of the abnormal.
Many lesions present themselves to me, not as an acquired defect, but as a primary omission in the line of evolution, not a loss, not acquired by morbidity, but never evolved -a hitherto inexplicable flaw in evolution. The conmparative anatomy of the placenta tells us that placental permeability must vary in different species according to the thickness of the tissues intervening between the maternal and fcetal blood. I would like to ask the authorities on normal animal heredity who honour us by their presence, " What difference lies in the heredity of rodents and ruminants where a marked difference in the placental thickness exists?"
Antenatal life may be divided into three periods of unequal length: (a) Fcetal, thirty-two to thirty-four weeks; (b) embryonic, five to seven weeks; (c) germinal, indefinite, if we accept the theory of germ-plasim extending back into the lives of parents and early ancestors where in the sexual glands the ova and spermatozoa have been previously quiescent, but capable of being impressed by biochemical changes. Given the same morbid causes the difference in the pathology of these different periods depends upon a difference in the physiology; such dissimilarities are startling, and during these periods lead us to suspect that special causes, with which we are not familiar in postnatal life, have been at work. So that the pathology of the foetus, the pathology of the embryo, and the pathology of the germ is characterized by different results which have been produced by the same morbid agents acting at different ages and amid different surroundings. The physiology of the embryo is particularly the formlation of organs-organogenesis or building-up of tissues and organs, whereas foetal life is characterized by a growing functional activity of the various organs. Embryonic pathology mleans abnormal formation, or even, if the disturbances are great, non-formation. Malform-iations are interesting and miiysterious; there is no wonder, therefore, that around these anomalies produced in the embryonic period much on the question of heredity has centred. The germinal factor is, however, supported by the occurrence of several 99 Evans: Heredity and Disease instances of malformation in the samne fam-iily, and by the experimental production of such in the frog's egg by p)olyspermy. Experimental teratogenesis has shown that imialformations and mionstrosities may be produced by acting on embryos with the samie toxic or microbic agents which produce disease in the adult, the child, or the foetus. Let us realize that human embryology is simply a series of scanty facts linked together by a series of assumptions; we need to supplement our informnation by facts borrowed from the embryology of the chick and rabbit.
When the "external causes " which exert a determining influence are solved, and when the laws of even antenatal hygiene are defined and as definitely observed, when the advance of biology into the realms of embryonic and germinal life is complete, and when our mathematical 
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calculations will have been accepted as approximately accurate, there wIll yet remain the impossibility of knowledge of the human germinal period, except by inference. As mian may be the only animal affected by certain diseases, so he will still occupy the unique position of being capable of acquiring certain conditions.
An anatomical question which has engaged my attention for many years is the relation which unusual sutures and emissary channels of the skull probably bear to cerebral state-s which can only be observed after birth. By the accompanying lantern illustrations you will fully appreciate the far-reaching results of an injury to the communicating channels between certain intra-and extra-cranial vessels. It must be borne in loyal Society of Medicine mlind that the neonatal moulding of the skull is one of the severest trauiiiatismls to which we have all been subjected. With the natural persistence of these anatomical variations many successive generations ay evidence conditions which are invariably regarded of hereditary transference (of cerebral origin) ; further, may not many of these and allied cerebral conditions be dependent upon transmitted anatomical variations' One speaker has referred to the condition of spina bifida as hereditary; this, of itself, forms an extensive field for discussion. I will, at present, content myself by remarking that it is very interesting to be able occasionally to trace the cause of such in the child to a definite affection of the ilmother; further, the finding of the specific organism of epidemic cerebro-spinal ineningitis in the fluid obtained by lumbar puncture from the infant at birth as well as in the cerebro-spinal fluid abstracted, at the same time, from the mother, is evidence that more subtle causes of external origin are probably the predominating factors in the production of many conditions which are in the present state of our knowledge deemed of hereditary origin (fig. 1 ).
The ear, owing to the multiplicity of the elements surrounding the superior branchial depression which by their fusion lead to the complex conformity of the pinna, is worthy of consideration in connexion with many anomalies which are by several authorities held to be hereditary.
The condition of colobomia auris congenita (divided lobule) may occur in several members of the same family, as is represented by the accompanying illustrations. This anomaly in the human subject appears to be due to an absence of or delay in coalition during an evolutionary stage, and is recognized as the usual condition in some animals (fig. 2) .
Helical fistulme and accessory auricles are common in some families, as is evidenced by the accompanying table and by the photograph of mother and daughter (fig. 3) . The next photographs are those of two brothers, one the possessor of a helical fistula, the other of a lateral cervical (or branchial) fistula; in both instances retention cysts occurred. Further occurrences in this family of allied conditions, as cholesteomua and dermoid cyst, are of interest as occurring only in the male members. The lesions as naevi, pigmented moles, hairy patches, branchial cysts, cervical auricles, and verrucae ( fig. 4 ). Cervical auricles are normal appendages in the Australian pig and certain goats, whereas verrucme, if extensive, resemble closely the wattles of birds. All abnormalities of development have much interest when their appearance is marked by some regularity, in evidence of a common causative factor; further, as an anomaly in a certain species may be perfectly normal in another species we are led to attribute its occurrence to an evolutionary factor. Sequestrations, mnoles, dermoids, &c., macroscopically evident or mnicroscopically revealed are often family characteristics-legacies of mark transmitted from parents to children.
Royal Society of Medicinie
The relation of heredity to cancer has by mDany been based on an assumed relation of sequestrations to cancer. Baumgarten's theory of the lateney of the germ has been discarded in relation to tuberculosisit is extremely unlikely that cancer enters the feetus and lies sequestered in sorne corner to spring into evidence, perhaps, fifty years later. If these congenital lesions, e.g., cysts and moles, are prone by heredity to cancer, then cancer should be expected more frequently, whereas a progressively youinger age of attack should be the evidence of its telling tale. I cannot biing myself to consider such conditions as prone to cancer by FIG. 4. Branchial fistula (retentioncyst).
Helical fistula (retention cyst). virtue of an inherent hereditary habit of growth (Adamui) of their epithelial cells. The lheterog,eny of their cellular components and the heteromitosis of nuclear partitions afford potentialities for speculation, it is true; but, if malignancy lies in habit of growth, such would have, I venture to think, been forced upon us long years ago. These cysts, noles, and warts do not becom-ie cancer, but, like all other parts of the body, cancer may come into theim. Any relation between heredity and cancer resolves itself, in my humyble opinion, into the relation between heredity and longevity, because the longer a person lives the mlore likely is he to get hold of cancer-or rather for cancer to get hold of him. In certain parts of the Near East there is a very high cancer incidence, but the inhabitants present a very high average age. If there is anything in cancer areas and cancer houses it directs us to environment and seed, as in tuberculosis, rather than to soil. How many genealogical trees can show a freedom from the untimely death of a promising scion from tuberculosis ? What family, whose evidence of health has been pronounced in its longevity, has been _~~~~~~~~~~F IG. 5. a, Cervical auricle. exempt from the incidence of cancer? I doubt whether there is anything which can be handed down from parent to child by virtue of the parent having cancer; if so, it is against very long odds and a very long way back. If cancer is hereditary we might expect to find it in the ovum, especially as Deciduomca madlignumi is imputed to disturbances at this early period. To enter here into a discussion upon whether all ovarian cysts are malignant and are due to a parthenogenesis would take Royal Society of Medicine too long. It is, nevertheless, correct that the earliest stage of Deciduomia malignami mllay occur from the date of the blastocyte. Be it, however, reinembered that the embryo is dead, and probably killed by the same external cause whose advent brings about the deciduoma.
In tuberculosis, when the seed is growing strongly upon the soil, it is at such a period of sexual activity that whatever is good or bad of the soil can have its influence upon the infant as yet unborn, but cancer generally attacks the parent at a time of life past the active sexual period; certainly during the decline of sexual activity. This reduces the chances in both sexes, but even a further reduction follows by the relatively early cessation of the procreative sexual life of the female and by the frequency of carcinoma uteri, which, if present during the " conceptional period," tends to the expulsion of the ovumll. Thus, in the case of cancer, the morbid heredity can hardlv be got from the cancer itself.
If it exists, we m.lust seek elsewhere. From certain sources we learn of a species of imimunity in the relation of the blood of animals; if so, by cancer the heredity to cancer in the offspring is diminished. KaKOvI KopaKOSI KaKoV coov emubraces the popular idea of morbid heredity (Ballantyne). The bad crow may lay a1, bad egg, but the occasional bad egg laid by a good crow seemlis forgotten; surely this occurrence is produced by an external cause.
The germ-plasm tends to normal organs performiiing norm-lal functions and a constant tendency to correct errors, so that the most hereditary of all things in the world is the normal heredity of health, which is occasionally broken in upon by external causes producing morbid heredity. Suicide is not the answer to the riddle of inherited pathology. Castration is not the solution of degeneracy, but a clean mode of life to return to health as favoured by the gerlm--plasmii. Though I cannot see in our present state of knowledge any evidence of heredity in cancer, I mlust acknowledge that I have dealt neither with the heteromorphoses of diseases nor with the influence of an intermiediary--such may be, firstly, another animal; secondly, a state of body induced by another condition which may be hereditary ; or, thirdly, the foetus itself (by its marconigrams of telegony). It is obvious that, under the circumnstances, it would be unwise to attempt to formulate a principle re cancer on the data at our command. If heredity shall, hereafter, be shown to exert an all-pervading influence in cancer, I maintain it is an unseasonable view to predominate our present researches until further ground has been cleared by the many zealous workers in this domain.
